Intracellular proteins involved in Porphyromonas gingivalis-induced opsonophagocytic activities of a murine macrophage cell line (RAW264.7 cells).
The aim of this study was to determine the role of intracellular proteins in phagocytosis of opsonized Porphyromonas gingivalis by RAW264.7 cells, a murine macrophage-like cell line. This periodontopathogen was grown anaerobically and opsonized with an IgG2a murine monoclonal anti-P. gingivalis lipopolysaccharide antibody. RAW264.7 cells were preincubated with protein tyrosine kinase inhibitors (staurosporine and genistein), protein kinase C inhibitors (phorbol myristic acetate and bisindolylmaleimide), a serine/threonine phosphatase inhibitor (okadaic acid), a phosphatidylinositol 3-kinase inhibitor (worthmannin), phospholipase A2 inhibitors (bromophenacyl bromide and nordihydroguaiaretic acid), phospholipase C inhibitors (p-chloromercuriphenyl sulfonate and neomycin sulfate), an actin-filament depolymerizer (cytochalasin D), and a microtubule disrupting agent (colchicine). Inhibitor-treated macrophages were then incubated with the opsonized P. gingivalis and the phagocytosed cells determined microscopically. The results showed the percentage of the phagocytosed organisms decreased when the cells were preincubated with protein tyrosine kinase, protein kinase C, protein phosphatase and phosphatidylinositol 3-kinase inhibitors. Of interest, preincubation with phorbol myristic acetate for 30 min increased the ability of RAW264.7 cells to phagocytose the opsonized organisms. Phospholipase A2 and phospholipase C inhibitors only slightly reduced the number of phagocytosed organisms. The results indicated that opsonophagocytosis of P. gingivalis by RAW264.7 cells might be determined by the activation of protein tyrosine kinase, protein kinase C, protein phosphatases, and phosphatidylinositol 3-kinase inhibitor. Both phospholipase A2 and phospholipase C would appear to be involved to a lesser extent. The opsonophagocytosis of this periodontopathogen would also appear to be dependent upon actin and microtubule polymerization.